This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1-007609 

(43)Date of publication of application : 12.01.1999 



(51)lnt.CI. 



G11B 5/31 
G11B 5/265 
G11B 5/39 



(21) Application number : 10-108982 

(22) Date of filing : 20.04.1998 



(71) Applicant : HITACHI LTD 

(72) lnventor : KOMURO MATAHIRO 

OKADA TOSHIHIRO 
FUYAMA MORIAKI 
ITO TETSUO 
FUKUI HIROSHI 
MARUYAMA YOJI 
HIRAGA MAKOTO 



(30)Priority 

Priority number : 09104230 Priority date : 22.04.1997 Priority country : JP 



(54) THIN FILM MAGNETIC HEAD, AND RECORDING AND REPRODUCING SEPARATION 
TYPE HEAD, AND MAGNETIC STORING AND REPRODUCING DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film 
magnetic head with little blotting in writing and a high 
recording magnetic field by forming an upper end part 
magnetic film on an upper magnetic film and a lower end 
part magnetic film on a lower magnetic film on end parts 
forming a magnetic gap. 

SOLUTION: This magnetic head is provided with an 
upper magnetic film 1 1 and a lower magnetic film 15 via 
non-magnetic magnetic gap film 17, and the upper 
magnetic film 1 1 forms an upper end part magnetic film 
16 on the end part forming a magnetic gap film 17 on a 
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magnetic gap side. A magnetic pole end part of the recording head of the thin film magnetic 
head is made by frame plating namely, the three kinds of films of the upper end part magnetic 
film 16, the gap film 17, and the lower end part magnetic film 18 are plated by using a same 
frame. Manufacture of a magnetic head of such a structure does not use a frame of silicon 
dioxide, etc., that eliminates the need for a device forming abrasion-proofness and frame 
material. Moreover, since the upper magnetic film 1 1 does not appear on a floating surface, 
there is little leakage flux from the upper magnetic film onto the floating surface and this 
permits to reduce blotting in writing on a medium. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the thin film magnetic head characterized by forming the lower limit section magnetic 
film in the edge at which either [ at least ] said up magnetic film or a lower magnetic film forms said 
magnetic gap in said magnetic gap side through said magnetic gap in the thin film magnetic head 
equipped with the up magnetic film and the lower magnetic film through the nonmagnetic magnetic gap 
film at the upper limit section magnetic film and said lower magnetic film at said up magnetic film. 
[Claim 2] In the thin film magnetic head equipped with the up magnetic film and the lower magnetic 
film through the nonmagnetic magnetic gap film The lower limit section magnetic film is formed [ said 
up magnetic film ] in the edge at which either [ at least ] said up magnetic film or a lower magnetic film 
forms said magnetic gap in said magnetic gap side through said magnetic gap at the upper limit section 
magnetic film and said lower magnetic film. Either [ at least ] said upper limit section magnetic film or a 
lower limit section magnetic film is the thin film magnetic head to which the cross section parallel to the 
surfacing side is characterized by being smaller than said the cross section in the part which has said 
magnetic gap of said up magnetic film and a lower magnetic film. 

[Claim 3] In the thin film magnetic head equipped with the up magnetic film and the lower magnetic 
film through the nonmagnetic magnetic gap film The lower limit section magnetic film is formed [ said 
up magnetic film ] in the edge at which either [ at least ] said up magnetic film or a lower magnetic film 
forms said magnetic gap in said magnetic gap side through said magnetic gap at the upper limit section 
magnetic film and said lower magnetic film. Either [ at least ] said upper limit section magnetic film or a 
lower limit section magnetic film is the thin film magnetic head characterized by the width of recording 
track being smaller than the width of recording track of said up magnetic film and a lower magnetic 
film. 

[Claim 4] In the thin film magnetic head equipped with the up magnetic film and the lower magnetic 
film through the nonmagnetic magnetic gap film The lower limit section magnetic film is formed [ said 
up magnetic film ] in the edge at which either [ at least ] said up magnetic film or a lower magnetic film 
forms said magnetic gap in said magnetic gap side through said magnetic gap at the upper limit section 
magnetic film and said lower magnetic film. Either [ at least ] said upper limit section magnetic film or a 
lower limit section magnetic film is the thin film magnetic head characterized by having projected to the 
surfacing side side in a surfacing side rather than said up magnetic film and the lower magnetic film. 
[Claim 5] In the thin film magnetic head equipped with the up magnetic film and the lower magnetic 
film through the nonmagnetic magnetic gap film The lower limit section magnetic film is formed [ said 
up magnetic film ] in the edge at which either [ at least ] said up magnetic film or a lower magnetic film 
forms said magnetic gap in said magnetic gap side through said magnetic gap at the upper limit section 
magnetic film and said lower magnetic film. Either [ at least ] said upper limit section magnetic film or a 
lower limit section magnetic film is the thin film magnetic head which has projected to the surfacing 
side side in the surfacing side rather than said up magnetic film and the lower magnetic film, and is 
characterized by the width of recording track being still smaller than the width of recording track of said 
up magnetic film and a lower magnetic film. 
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[Claim 6] Said upper limit section magnetic film and a lower limit section magnetic film are saturation 
magnetic flux density 1.5. The thin film magnetic head according to claim 1 to 5 which consists of a 
plating magnetic film more than a tesla, and consists of said up magnetic film formed by the plating or 
the sputtering method specific resistance is 50 or more microomegacm by width of face larger than the 
frame width of face of said plating magnetic film. 

[Claim 7] The up shielding film which said upper limit section magnetic film and a lower limit section 
magnetic film have the equal width of recording track mutually, and carries out magnetic shielding of 
said up magnetic film and the magneto-resistive effect film is the thin film magnetic head according to 
claim 1 to 6 which it has width of face larger than said width of recording track, and said up magnetic 
film becomes from a multilayer magnetic film. 

[Claim 8] It is the record playback discrete-type magnetic head characterized by said recording head 
consisting of the thin film magnetic head according to claim 1 to 7 in the record playback discrete-type 
magnetic head by which the recording head which writes in information, and the reproducing head to 
read were formed in one. 

[Claim 9] Said reproducing head is the record playback discrete-type magnetic head according to claim 
8 characterized by said antiferromagnetic substance consisting of a Cr-Mn system alloy including the 
ferromagnetic which has a magneto-resistive effect, and the antiferromagnetic substance which it sticks 
[ antiferromagnetic substance ] to this ferromagnetic and makes said ferromagnetic discover an one 
direction anisotropy. 

[Claim 10] The thin film magnetic disk which records information, and the rotation means of this thin 
film magnetic disk, The record playback separation magnetic head which has the recording head which 
is prepared in a float-type slider and writes in information, and the playback head to read, A migration 
means to support said float-type slider and to access to a thin film magnetic disk is provided, and said 
magnetic disk is 4000rpm at the time of record and playback. In the magnetic storage regenerative 
apparatus whose record frequency it rotates above and is 45MHz or more Said record playback discrete- 
type magnetic head is a magnetic storage regenerative apparatus which consists of the record playback 
discrete-type magnetic head according to claim 8 or 9. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new thin film magnetic head and the record 
playback discrete-type magnetic head using it, and a magnetic storage regenerative apparatus. 
[0002] 

[Description of the Prior Art] The thin film magnetic head for magnetic disk drives is formed on the 
slider held on the disk which carries out high-speed rotation. A recording head has the magnetic pole 
layer which is the thin film of a ferromagnetic ingredient, and a lower magnetic pole layer and an up 
magnetic pole layer are in the upper and lower sides of a gap layer in respect of air bearing (ABS side). 
The magnetic pole layer of the upper and lower sides of a recording head contacts about a hind gap. In 
order to raise recording density, it is necessary to write in many data on the surface of a magnetic disk. 
For that, there is the approach of narrowing the width of recording track and raising recording density. 
The approach offer a head 2 micrometers or less by the thin film magnetic head, the width of face, i.e., 
the width of recording track, of the pole tip, is indicated by the JP,7-296328,A specification. In case a 
magnetic film is formed in this example by the galvanizing method, the silicon-dioxide layer is used as a 
plating frame. Moreover, the magnetic pole layer from an ABS side to back zero throat level is more 
widely [ than a pole tip layer ] parallel to the above-mentioned invention, an parallel path is given for the 
exchange of magnetic flux with a pole tip field, and it is indicated that magnetic-flux transfer capacity is 
heightened. Furthermore the configuration of an up magnetic film (P2 (T) shows at drawing 24, and P2 
has shown by drawing 25.) is clarified in drawing 24 and head structural drawing of drawing 25, and the 
cross section of the up magnetic film seen from the surfacing side in the depth-of-gap location (upper 
part of a frame) is fixed. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention writes, there are few blots and 
a record field is to offer the high thin film magnetic head and the record playback discrete-type magnetic 
head using it, and a magnetic storage regenerative apparatus. 
[0004] 

[Means for Solving the Problem] In the thin film magnetic head which this invention equipped with the 
up magnetic film and the lower magnetic film through the nonmagnetic magnetic gap film, either [ at 
least ] said up magnetic film or a lower magnetic film is characterized by forming the lower limit section 
magnetic film in the edge which forms said magnetic gap in said magnetic gap side through said 
magnetic gap at the upper limit section magnetic film and said lower magnetic film at said up magnetic 
film. 

[0005] This invention Moreover, the cross section parallel to the surfacing side of either [ at least ] said 
upper limit section magnetic film or a lower limit section magnetic film is smaller than said the cross 
section in the part which has said magnetic gap of said up magnetic film and a lower magnetic film, The 
width of recording track of either [ at least ] said upper limit section magnetic film or a lower limit 
section magnetic film is smaller than the width of recording track of said up magnetic film and a lower 
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magnetic film, And either [ at least ] said upper limit section magnetic film or a lower limit section 
magnetic film is characterized by consisting of one or two combination or more of having projected to 
the surfacing side side in a surfacing side rather than said up magnetic film and the lower magnetic film. 
[0006] Setting this invention to the above-mentioned thin film magnetic head, said upper limit section 
magnetic film and a lower limit section magnetic film are saturation magnetic flux density 1.5. It 
consists of a plating magnetic film more than a tesla. That it is what consists of said up magnetic film 
formed by the plating or the sputtering method specific resistance is 50 or more microomegacm, by 
width of face larger than the frame width of face of said plating magnetic film, said upper limit section 
magnetic film, and a lower limit section magnetic film have the equal width of recording track mutually. 
The up shielding film which carries out magnetic shielding of said up magnetic film and the magneto- 
resistive effect film has width of face larger than said width of recording track, and it is characterized by 
said up magnetic film consisting of one or two combination of consisting of a multilayer magnetic film. 
The recording head in which this invention writes information, and the reproducing head to read are 
characterized by said recording head consisting of the above-mentioned thin film magnetic head in the 
record playback discrete-type magnetic head formed in one. 

[0007] In the above-mentioned record playback discrete-type magnetic head of this invention, it is 
characterized by said antiferromagnetic substance consisting of a Cr-Mn system alloy including the 
ferromagnetic with which said reproducing head has a magneto-resistive effect, and the 
antiferromagnetic substance which it sticks [ antiferromagnetic substance ] to this ferromagnetic and 
makes said ferromagnetic discover an one direction anisotropy. 

[0008] The thin film magnetic disk with which this invention records information, and the rotation 
means of this thin film magnetic disk, The record playback separation magnetic head which has the 
recording head which is prepared in a float-type slider and writes in information, and the playback head 
to read, A migration means to support said float-type slider and to access to a thin film magnetic disk is 
provided, and said magnetic disk is 4000rpm at the time of record and playback. In the magnetic storage 
regenerative apparatus whose record frequency it rotates above and is 45MHz or more It is characterized 
by said record playback discrete-type magnetic head consisting of the above-mentioned record playback 
discrete-type magnetic head. 

[0009] This invention is recording density 4 Gb/in2. Using for the above magnetic disk drive is 
desirable. 

[0010] When a recording head is seen from a surfacing side, the magnetic film 1 which is on a gap as 
shown in drawing 1 is narrowed by the width of recording track Tw near the gap, and, only in the 
overhang t, the upper limit section magnetic film 16 of drawing 2 has structure which spread on both 
sides of a truck. The frame material which has an undercut in the two-layer film using a photoresist and 
poly dimethyl glutar imide in the exposure of ultraviolet rays and far ultraviolet rays and the 
combination of two development is produced, the gap film is formed between photoresist layers, and the 
lower magnetic pole film is formed in the undercut section. 

[001 1] If the magnetic head of the structure of drawing 3 of this invention is produced, in order not to 
use frame materials, such as a silicon dioxide, the formation equipment of the above-mentioned abrasion 
resistance or a frame material is not needed, in order that the up magnetic film 1 1 may not come out to a 
surfacing side like drawing 3 - leakage of the magnetic flux from an up magnetic film to a surfacing 
side - few - a medium - it writes and a blot can be done few. Moreover, as shown in drawing 6 , in 
throat height, it is possible to increase the field which makes small the cross section parallel to a 
surfacing side for a surfacing side side, enlarges the cross section from the middle of throat height, 
makes small the field revealed to a surfacing side from the up magnetic film 1 1, and is revealed through 
the upper limit section magnetic film 17 from the up magnetic film 1 1 when the configuration of an up 
magnetic film changes, and surface recording density is 4 Gb/in2. It can use for the above magnetic 
recording medium of high recording density. It is a problem important for a ** truck head to make small 
the overhang t near the surfacing side of the up magnetic film 11, and it leads to considering as 5 or less 
times of the thickness of the gap film 17 writing, and making a blot small in this invention. 
[0012] as an example - the width of recording track (Tw) - 1.0 micrometers the thickness (Pu) of an up 
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magnetic film -- the thickness of 4 micrometers and the gap film 0.2 micrometers it is - a case the 
relation of Field H and Overhang t of the up magnetic film 1 1 which leak from an edge - drawing 7 - 
like - becoming . Although the smaller one of a leakage field is good, if Overhang t is made small, 
when thickness of an up magnetic film is fixed, the magnetic field strength near the gap of a surfacing 
side will decrease. In order magnetic field strength is high and to make a leakage field small, it is the 
range of t which serves as H<1000Oe in this case, i.e., t< 1 micrometer, and 5 or less times of the 
thickness (0.2 micrometers) of the gap film are desirable. What is necessary is just to thicken thickness 
of the up magnetic film 1 1, in order to make the above-mentioned magnetic field strength high as t< 1 
micrometer. If thickness of the up magnetic film 1 1 is thickened, the configuration and precision of a 
plating frame for forming the up magnetic film 1 1 will become a problem. That is, if a plating frame 
becomes thick, configuration control becoming difficult and doubling precision with a lower magnetic 
film (upper limit section magnetic film 16) will pose a problem. Therefore, t= 0 micrometer is difficult 
in respect of the configuration of a plating frame, and precision, and it is desirable to thicken the up 
magnetic film 1 1 as t= 0.05-0.1 micrometers. The above-mentioned example is the case where the up 
magnetic film 1 1 has separated lOnm from the surfacing side. The field from the up magnetic film edge 
in a surfacing side decreases by separating the up magnetic film 1 1 from lOnm or more surfacing side. 
Therefore, elimination of the record data based on the leakage field from an up magnetic film edge and 
the effect on an adjoining truck are lost by making it the structure of drawing 3 which is this invention 
from the structure of drawing 2 which is the conventional recording head structure. It is obtained, when 
the same effectiveness as the structure of drawing 3 enlarges the cross section which is distant from a 
surfacing side in the cross section of the up magnetic film 1 1 in the location below the depth of gap 
(width of face from the surfacing side of the gap film of drawing 3 ) and makes the cross section of a 
surfacing side small 

[0013] In this invention, the pole tip section of the recording head of the thin film magnetic head is 
produced with frame plating. That is, three kinds of film, the upper limit section magnetic film 16 shown 
in drawing 2 or drawing 3 , the gap film 17, and the lower limit section magnetic film 18, is galvanized 
using the same frame. Drawing 2 and the up magnetic film 1 1 of drawing 3 are in contact with the upper 
limit section magnetic film 16 by the surfacing side side. It is the conventional structure to make the 
configuration of the edge magnetic film 16 into drawing 2 and drawing 4 seen from the film surface with 
a vertical sectional view at a surfacing side, besides, as shown in drawing 4 , the configurations of the 
gap film 17 and the upper limit section magnetic film 16 are equal from a surfacing side to the depth of 
gap (frame edge), and an parallel cross section is during this period (cross section of a location with the 
gap film), and becomes the same in a surfacing side. Conventionally [ this ], to a configuration, when 
the cross section by the side of the surfacing side of the upper limit section magnetic film 16 as shown in 
drawing 5 or drawing 6 is made small, the leakage field from the upper limit section magnetic film 16 
decreases in respect of surfacing, a record field becomes steep, field distribution of a truck edge 
becomes Sharp and a background also becomes small. 

[0014] Nickel oxide, iron manganese alloy thin film, chromium-manganese, and chromium-manganese- 
platinum, the chromium aluminum containing alloy film, etc. may be used for the antiferromagnetism 
film! Or it can use by hard magnetism film like ferromagnetic cobalt-platinum, cobalt chrome-platinum, 
and the iron-cobalt-terbium alloy film. Even if it adds the field of 50 oersted it is supposed that the hard 
magnetism film is a magnetic film from which the magnetization cannot change easily to an external 
magnetic field, and coercive force is 100 or more oersteds, since the direction of the magnetization 
hardly changes, it has the same effectiveness as the antiferromagnetism film. That is, it is desirable for 
there to be not necessarily no need of being antiferromagnetism, if it has the property that the one 
direction anisotropy by switched connection bias can be impressed when it sticks to other magnetic 
films and forms, and to use such bias film and the film named generically. 

[0015] It is desirable to a magnetic film to use the alloy of the alloy of 70 to nickel95 atom %, five to 
Fe30 atom %, and Col - pentatomic % or 30 to Co85 atom %, two to nickeBO atom %, and Fe2 - 50 
atom %, in addition it may use a permalloy, a par MENDA alloy, etc. for it. That is, it is desirable to use 
what has good soft magnetic characteristics with ferromagnetism. 
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[0016] It is desirable on said nonmagnetic electric conduction film to use Au, Ag, and Cu, in addition it 
may use these alloys, such as Cr, Pt, Pd, Ru, and Rh, for it. That is, it is desirable to use what does not 
have spontaneous magnetization at a room temperature, but has electronic good permeability. As for the 
above film, it is desirable to have about 2- 1000 A thickness, respectively. 
[0017] 

[Embodiment of the Invention] 

(Example 1) Drawing 3 is the sectional view showing the recording head part of the record playback 
discrete-type magnetic head of this invention. 

[0018] As shown in drawing 3 , this invention is in a recording head and the upper limit section 
magnetic film 16 is formed in the edge at which said up magnetic film 1 1 forms said magnetic gap 17 in 
said magnetic gap side at said up magnetic film 1 1 in the thin film magnetic head equipped with the up 
magnetic film 1 1 and the lower magnetic film 15 through the nonmagnetic magnetic gap film 17. 
[0019] And the cross section of this invention parallel to the surfacing side of said upper limit section 
magnetic film 16 is smaller than said the cross section in the part which has said magnetic gap of said up 
magnetic film 11. 

[0020] Moreover, the width of recording track Tw of said upper limit section magnetic film 16 is smaller 
than the width of recording track Tw of said up magnetic film 1 1 . 

[0021] Furthermore, said upper limit section magnetic film 16 has projected this invention to the 
surfacing side side in the surfacing side rather than said up magnetic film 11. 

[0022] The thin film magnetic head of this invention is said upper limit section magnetic film saturation 
magnetic flux density 1.5. It consists of a plating magnetic film more than a tesla, and consists of said up 
magnetic film formed by the plating or the sputtering method specific resistance is 50 or more 
microomegacm by width of face larger than the frame width of face of said plating magnetic film. 
[0023] Moreover, the up shielding film with which said upper limit section magnetic film 16 and the 
lower limit section magnetic film 18 have the equal width of recording track mutually, and this 
invention carries out magnetic shielding of said up magnetic film and the magneto-resistive effect film 
has width of face larger than said width of recording track, and said up magnetic film 1 1 can consist of a 
multilayer magnetic film. 

[0024] Although this invention is not illustrated, it consists of the record playback discrete-type 
magnetic head by which the recording head which writes in information, and the reproducing head to 
read were formed in one. 

[0025] The process which produces the recording head of this invention is explained below. Under the 
lower magnetic film 15 of drawing 3 , a giant magneto-resistance mold head is through the gap film. The 
lower magnetic film 15 carries out the role of shielding of a giant magneto-resistance mold head. Or 
when a magnetic tunnel spin bulb (giant magneto-resistance mold using oxide film) head is formed 
downward, there is a role of film which served both as shielding and an electrode. The ferromagnetic of 
high permeability is used for these film. The multilayers containing Co, nickel, or Fe of a ferromagnetic 
and the oxide film are sufficient as the lower magnetic film 15. A frame is formed on it by the resist or 
the resist which contains the oxide film partially, between frames, a ferromagnetic is electroplated and 
the lower limit section magnetic film 18 is formed. Throat height is 10 micrometers or less. The alloy 
which added the semimetal element into a CoNiFe alloy, a CoFe alloy, NiFe alloys, or these alloys fits 
this plating film. The gap film 17 is galvanized on this lower limit section magnetic film 18. Alloys, 
such as Cr alloy, and Ta, W, Ti, Mo, are used for the gap film. On the gap film 17, the upper limit 
section magnetic film 16 is galvanized. Magnetic properties required for the plating film which touched 
the gap film are that saturation magnetic flux density is high, and are saturation-magnetic-flux-density 
1.5T. They are 4 Gb/in2 by using the above film. Record can be attained. The upper limit section 
magnetic film 16 is good at the same magnetic film as the lower limit section magnetic film 18. In order 
to produce the recording head of the structure of drawing 5 , the lower insulator layer 14 is formed after 
removing a frame, and an up magnetic film is produced by plating or the sputtering method on an 
insulator layer 12 after forming a coil 13 on it. Magnetic properties required for an up magnetic film are 
high resistance, and specific resistance is 50 or more microomegacm and saturation-magnetic- flux- 
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density LOT. It is necessary to be the above film. By combining the property of the aforementioned 
plating film, and the property of an up magnetic film (the lower magnetic film 15 also has desirable 
property and EQC of an up magnetic film), it is the width of recording track of 0.5 micrometers. 2000Oe 
(s) It checked that the above record field occurred. Moreover, the recording head of the structure of 
drawing 5 or drawing 6 wrote rather than the structure of drawing 4 , and while checking that there were 
few blots, a difference remarkable in record magnetic field strength was not seen. In order to be 
dependent also on the saturation magnetic flux density of the up magnetic film 1 1, the higher one of the 
value of magnetic field strength is [ the saturation magnetic flux density of an up magnetic film ] 
desirable. Moreover, it is checked that the location by the side of the surfacing side of the up magnetic 
film of the head of the structure of drawing 5 is effective by separating lOnm or more from a surfacing 
side. Effectiveness is checked when the location of an up magnetic film separates from a surfacing side 
also lOnm in drawing 6 . The range of the value of the carried-out overhang t is 100 micrometers from 
lOnm. 

[0026] As shown in drawing 5 and drawing 6 , the up magnetic film 1 1 has roundish [ wore on the 
whole like / width of face is / the point which all serves as a surfacing side / small, and / the Erlenmeyer- 
flask form ]. 

[0027] Drawing 8 is the perspective view showing the structure near the surfacing side of the record 
playback magnetic head. The giant magneto-resistance film 104 is arranged through an insulator layer 
between the lower shielding film 106 and the up shielding film 108, and a sense current flows through 
an electrode 105. Moreover, a recording head consists of the lower limit section magnetic film 103, the 
gap film 102, the upper limit section magnetic film 101, the up magnetic film 107, and a coil 109 on the 
up shielding film 108, and the up magnetic film 107 is formed in the back (lOnm or more) location from 
the surfacing side. By making it such a configuration, field inclination with it is acquired, and field 
curves, such as near the surfacing side of the gap film 102, have a good recording characteristic. [ there 
is little effect of up magnetic film 107 edge, and high ] 

[0028] In this example, the above-mentioned high specific resistance film is used for a recording head, 
and the reproducing head indicated to be a recording head below is combined. The giant magneto- 
resistance film 104 is used for the reproducing head, and the electrode 105 for passing a current touches 
the giant magneto-resistance film 104 electrically. Under an electrode 105 and the giant magneto- 
resistance film 104, the lower shielding film 106 is through the lower gap film. On the giant magneto- 
resistance film 104, the up shielding film 108 which turns into a high specific resistance lower magnetic 
film through the up gap film is, and this high specific resistance lower magnetic film has become a part 
of lower magnetic pole of a recording head. It is possible to use a part of this high specific resistance 
lower magnetic film as the high specific resistance film, and to improve the RF property of a recording 
head. The gap film 102 of a recording head has equal magnetic film and width of face of the upper and 
lower sides, and its ingredient of high saturation magnetic flux density is more desirable than the 
magnetic pole part of others [ magnetic film / which consist of up-and-down high saturation-magnetic- 
flux-density film / the upper limit section magnetic film 101 and the lower limit section magnetic film 
103 ]. Besides, the high specific resistance up magnetic film 107 with wide width of face is used on the 
edge magnetic film 101. A record medium 1 10 records a current on the coil 109 of a recording head by 
the sink and the field from a recording head. In addition, the head of different structure which used the 
ferromagnetic tunnel film is sufficient as the reproducing head. 

[0029] Drawing 9 is the top view which looked at the recording head part of drawing 8 from the top. 
The up magnetic film 107 has the configuration which the above-mentioned upper limit section 
magnetic film projected to the surfacing side, and has the flat-surface configuration where the whole was 
roundish, like 3 angle flask with which the width of face of a point became small. As shown in a top 
view, the coil 109 is wound spirally and connected to the external lead 32 by the connection 31. The up 
shielding film 108 turns into a lower magnetic film, like the above-mentioned, the gap film 102 section 
is touched and the lower limit section magnetic film is formed in the edge. 

[0030] Drawing 10 is the partial cross-section perspective view of the component using the spin bulb 
magneto-resistive effect film used for the reproducing head of the record playback discrete-type 
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magnetic head of this invention. 

[0031] MR sensor of this invention is the structure where the 1st magnetic layer 45 of an elasticity 
ferromagnetic, the non-magnetic metal layer 21, and the 2nd magnetic layer 22 of a ferromagnetic were 
made to adhere on glass and a suitable substrate 43 like a ceramic. When the field is not impressed, it is 
made for the ferromagnetic layers 45 and 22 to become the angular difference each magnetization 
direction of whose is about 90 degrees. Furthermore, the magnetization direction of the 2nd magnetic 
layer 22 is fixed in the same direction as the direction of a field of a magnetic medium. The 
magnetization direction of the 1st magnetic layer 45 of an elasticity ferromagnetic in case the field is not 
impressed leans 90 degrees to the direction of a field of the 2nd magnetic layer. It sympathizes with the 
impressed field, and magnetization rotation arises in the 1st magnetic layer 45, and it changes to it. 
[0032] The 1st magnetic layer 45 in this example, the non-magnetic metal layer 21, the 2nd magnetic 
layer 22, and the antiferromagnetic substance layer 23 can use the film configuration used by the 
laminated structure shown in below-mentioned drawing 1 1 , and can use Co82Cr9Pt9 and Co80Cr8Pt9 
(Zr02) 3 grade for the hard ferromagnetism layer 47. The film configuration of drawing 16 has a film 
configuration equivalent to the 1st magnetic layer 45 and the 2nd magnetic layer 22 in this example, and 
those directions of a field are formed like the above-mentioned. 

[0033] Before adhering the 1st magnetic layer 45 of an elasticity ferromagnetic, suitable lower film 24 
like Ta, Ru, or CrV is made to adhere on a substrate 43 in this example. The purpose to which the lower 
film 24 is made to adhere is for making the organization of a layer which makes it adhere behind, a grain 
size number, and a gestalt optimize. The gestalt of a layer is very important for acquiring the big MR 
effectiveness. That is because the very thin spacer layer of the non-magnetic metal layer 21 can be used 
according to the gestalt of a layer. In order to make effect by splitting into min furthermore, a lower 
layer has good high electric resistance. A lower layer can be used also as inverted structure, as 
mentioned above. A substrate 43 is sufficient high electric resistance, it is fully a flat surface and, in the 
case of the suitable crystal structure, the lower film 24 is unnecessary. 

[0034] A means to produce bias is used for the lengthwise direction for making the 1st magnetic layer 
45 hold in the domain condition single in a direction parallel to space. The hard ferromagnetism layer 47 
in which a means to make a lengthwise direction produce bias has high coercivity, the Takanao include 
angle, and high electric resistance is used. The hard ferromagnetism layer 47 touches the field of the 
edge of the 1st magnetic layer 45 of an elasticity ferromagnetic. The magnetization direction of the hard 
ferromagnetism layer 47 is parallel to space. 

[0035] An antiferromagnetism layer can be contacted to the field of the edge of the 1st magnetic layer 
45, and can be made to adhere, and the bias of a required lengthwise direction is produced. As for these 
antiferromagnetism layers, what has fully different blocking temperature is better than the 
antiferromagnetism layer 23 used in order to make the magnetization direction of the 2nd magnetic layer 
22 of a ferromagnetic fix. 

[0036] Next, it is desirable that a capping layer of the ingredient of high resistance like Ta is made to 
adhere to the whole MR sensor upper part for example. It has an electrode 28 and a circuit is formed 
between MR sensor structure, a current source, and a detection means. 

[0037] Drawing 1 1 is the film which constitutes the magneto-resistive effect component of this 
invention which replaced with each film of the non-magnetic metal layer 21 of drawing 10 , the 2nd 
magnetic layer 22, and the antiferromagnetic substance layer 23, and was formed, and was produced as 
follows with the RF magnetron sputtering system. In the ambient atmosphere of the 3mm toll of argons, 
to the ceramic substrate with 1mm [ in thickness ], and a diameter of 3 inches, the laminating of the 
following ingredients was carried out one by one, and they were produced. Each target of a tantalum, a 
nickel-20at% iron alloy, copper, cobalt, and chromium-50at% manganese was used as a sputtering 
target. By production of the chromium-manganese alloy film, the chip of the 1cm angle of an alloying 
element has been arranged on a chromium-manganese target, and the presentation was adjusted by 
increasing or decreasing the number of chips. Moreover, when making a Co-Fe-nickel layer as a 
ferromagnetic, on the cobalt target, the chip of the 1cm angle of nickel and iron has been arranged, and 
the presentation was adjusted. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/25/2004 



V 



Page 7 of 8 



[0038] The cascade screen impressed high-frequency power to the cathode which has arranged each 
target respectively, it generated the plasma, opened and closed every one shutter arranged for every 
cathode, and formed each class one by one in equipment. While impressing the field of about 30 Oe(s) 
in parallel with a substrate using the permanent magnet at the time of film formation and giving uniaxial 
anisotropy, the direction of the switched connection field of the chromium-manganese film was guided 
in the direction of an impression field. 

[0039] Drawing 12 shows an example of a magnetic disk drive which used the record playback discrete- 
type magnetic head of this invention. The record playback discrete-type magnetic head 40 is formed in 
the slider which consists of 20aluminum3 sintered compact, and surfaces the thin film magnetic disk 51 
which has the record medium which rotates with a spindle 52, and position control is carried out with 
high precision by the head positioning device 53. Signal processing of the regenerative signal read by 
the record playback discrete-type magnetic head 40 and the record signal is carried out by the record 
regenerative-signal processor 55. 

[0040] Drawing 13 is the principle Fig. of the magnetic disk drive using the record playback discrete- 
type head shown in drawing 1 1 . The location on a record medium 203 is controlled by the head 
positioning device 202 on the magnetic disk whose record playback discrete-type magnetic head 201 is 
the record medium 203 which rotates by the motor, and the record playback discrete-type magnetic head 
201 is connected with the regenerative-signal processor 204. 

[0041] It consists of an air filter for maintaining at clarification the magnetic head for writing in, reading 
and carrying out the DC motor turning around a magnetic disk, and information and the positioning 
device of a means to change a location to a magnetic disk in support of this, i.e., an actuator and a voice 
coil motor, and the interior of equipment etc. in this equipment. An actuator consists of carriage, a rail, 
and bearing and a voice coil motor consists of a voice coil and a magnet. The magnetic disk of eight 
sheets is attached in the same revolving shaft, and these drawings show the example which enlarged 
total storage capacity. 

[0042] A magnetic disk is surface roughness RMAX. It considers as 100A or less and the desirable good 
medium of front-face nature 50A or less. The magnetic disk has formed the magnetic-recording layer in 
the front face of a rigid base by the vacuum forming-membranes method. As for a magnetic-recording 
layer, a magnetic thin film is used. The thickness of the magnetic-recording layer formed by the vacuum 
forming-membranes method is 0.5 micrometers. Since it is the following, the front-face nature of a rigid 
base is reflected as front- face nature of a record layer as it is. Therefore, a rigid base is surface 
roughness RMAX. A thing 100A or less is used. As such a rigid base, the rigid base which uses as a 
principal component glass, the soda alumino silica glass by which the chemical strengthening was 
carried out, or a ceramic is suitable. 

[0043] Moreover, it is desirable in the case of a metal, an alloy, etc., for a magnetic layer to prepare an 
oxide layer and a nitride layer in a front face, or to use a front face as an oxide film. Moreover, use of a 
carbon protective coat etc. is desirable. By carrying out like this, the endurance of a magnetic-recording 
layer improves and damage on a magnetic disk can be prevented at the case where record playback is 
carried out by the ****** flying height, and the time of contact, a start, and a stop. 
[0044] As a result of measuring the engine performance (over-writing property) of the recording head by 
this invention evaluated by such configuration, the outstanding record engine performance of about - 
50dB was obtained also in the RF field 40MHz or more. 

[0045] According to this example, it can fully record also in a high frequency field also to a high 
coercive force medium, and they are the media transfer rate of 15MB/second or more, the record 
frequency of 45MHz or more, and magnetic-disk 4000rpm. They are 3 Gb/in2 as surface recording 
density since MR sensor of the high sensitivity which has the MR effectiveness which was excellent fast 
transmission of the above data, compaction of the access time, increase of storage capacity, and on the 
basis of the anisotropy magneto-resistive effect is obtained. The above magnetic disk drive is obtained. 
[0046] (Example 2) Drawing 14 is the sectional view of the thin film magnetic head for record which 
replaced with drawing 3 and was equipped with the up magnetic film 1 1 and the lower magnetic film 15 
through the nonmagnetic magnetic gap film 17. The lower limit section magnetic film 18 forms in the 
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edge which forms said magnetic gap in said magnetic gap side of the lower magnetic film 15 through 
said magnetic gap. 

[0047] And the cross section parallel to the surfacing side makes a lower limit section magnetic film 
smaller than said the cross section in the part which has said magnetic gap of a lower magnetic film. 
[0048] Moreover, a lower limit section magnetic film is made smaller than the width of recording track 
of the width-of-recording-track lower magnetic film. 

[0049] Moreover, a lower limit section magnetic film is made to project to a surfacing side side in a 
surfacing side rather than a lower magnetic film. 

[0050] The lower limit section magnetic film of this example is saturation magnetic flux density 1.5. It 
consists of a plating magnetic film more than a tesla, and is formed by the plating or the sputtering 
method specific resistance is 50 or more microomegacm by width of face larger than the frame width of 
face of said plating magnetic film. 

[0051] The upper limit section magnetic film 16 and the lower limit section magnetic film 18 have the 
equal width of recording track mutually. The up shielding film which carries out magnetic shielding of 
said lip magnetic film and the magneto-resistive effect film has large width of face, and can constitute 
said up magnetic film from said width of recording track with a multilayer magnetic film. 
[0052] (Example 3) Drawing 15 is the sectional view of the thin film magnetic head which similarly 
replaced with drawing 3 and was equipped with the up magnetic film 1 1 and the lower magnetic film 15 
through the nonmagnetic magnetic gap film 17. A lower limit section magnetic film forms [ said up 
magnetic film ] the up magnetic film 1 1 and the lower magnetic film 15 in the edge which forms said 
magnetic gap in said magnetic gap side through said magnetic gap at an upper limit section magnetic 
film and said lower magnetic film. 

[0053] Moreover, the cross section parallel to the surfacing side makes said upper limit section magnetic 
film and a lower limit section magnetic film smaller than said the cross section in the part which has said 
magnetic gap of said up magnetic film and a lower magnetic film. 

[0054] Furthermore, the width of recording track makes said upper limit section magnetic film and a 
lower limit section magnetic film smaller than the width of recording track of said up magnetic film and 
a lower magnetic film. 

[0055] And said upper limit section magnetic film and a lower limit section magnetic film are made to 
project to a surfacing side side in a surfacing side rather than said up magnetic film and a lower 
magnetic film. In this example, although the lower magnetic film 15 is made to project only from the tip 
of the up magnetic film 1 1, it is good also by the same die length. 

[0056] Moreover, said upper limit section magnetic film and a lower limit section magnetic film are 
saturation magnetic flux density 1.5. It consisted of a plating magnetic film more than a tesla, and was 
made to form by the plating or the sputtering method specific resistance is 50 or more microomegacm 
by width of face larger than the frame width of face of said plating magnetic film. 
[0057] Furthermore, said upper limit section magnetic film and the lower limit section magnetic film 
have the equal width of recording track mutually. The up shielding film which carries out magnetic 
shielding of said up magnetic film and the magneto-resistive effect film has large width of face, and can 
constitute said up magnetic film from said width of recording track with a multilayer magnetic film. 
[0058] 

[Effect of the Invention] According to this invention, there are few record blots, the thin film magnetic 
head for record with a high record field is obtained, and it is surface recording density 4 Gb/in2. The 
remarkable effectiveness that the above magnetic recorder and reproducing device can be attained is 
acquired. 



[Translation done.] 
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STjaa-c* s. ±ssi5?stt^ 1 6iiTira«fflRi 8 t 

u wiszoj/u 3mm&. tests 1 2<vMz± 
& . ±m,^zm%®&m.m&tjLX'h <o km 

#50// QcoJiLh, te»«3S&K LOT J2Urf)KT* 

■e 2 0 0 0 oe z ttmzi 

tz. ttzm4<r)m&£> f )m5bhwtm6cr)mm<?>ti 

mzmmm£izm%mtf*t>ii%frr>t:. mm 
fHcomit±ms.\tm immmmmzimt^ 

»±Mfrt> 1 0 n mJSUJttC fc <k 0 ttfttfft & 3 k 

±ffl*>£> 1 0 nmgl^kC.J: ^imtfW&lSlXh . H 
Sfi Lfc tT-a'-a t <0ffi»i 1 0 n m 1 0 0 x< m 

[0026] ®5&xm6iz9jk-miz. ±um.\m 1 1 

[ 0 0 2 7 J @8<i, lEiiS^mSv^-y F<9#±ffi>£# 

^«iji5r^-tfwg@t'j>s. &±msm.tm>mL 1 o 4 

fcL TS^-/l- FBI 1 0 6 b±.Uis-)V m 1 0 8<7)S 



izsmmftixmizti. mmiosmtx-tyx 

Wfotfm.h. ttz, EfflK-yKJi. ±«i/-/l'FKl 
0 8±lcTiganSttM 1 0 3 , -y 7'ffit 1 0 2 . ±« 
affltttKl 0 1. JbgB8&ttHl0 7. 03-f;HO9 

. tmtttm i o 7«. ??±ffi*^« ( i o n 
mj-ih) <r>m\zm&ztix^h. znxozmmz? 

h Z b {Z J: *) % ^ •/ 7-J8 1 0 2 <0»±BBttifi^)W8» 
±«BB^l 0 7JB»<0IW*^«:<, 

[0028] *XttMlc«v^TU. l>fa<0SitfifiilS2: 
KIKv IEUK-y HkWTCC^tS^-y H 

*«*^*1i7tt<0'Cfc*. S4^-y HfcttE*«Sttt 
aaWHIl 0 4#fflv^ii, 1 0 

mfii 1 0 5 at/&*c«^fflM3»«JR 1 0 4 <0Tt:«TS5 
***:TK*rtLTT»S^K«10 6tfa4. 
JS^JSJl^*^ 1 0 4 cO±tCJi±a5^A- 77IJ^LT 

^OigifcffitiiT^ttMlilfi^-y h'OT^BSfig^-as 

kz^x^h. z<m^tnjmmmcr>-mi%m. 
tmtixtffi^v vco&jsitiffi&z&m+izbm 

mx-bl. lESIK-y H«*+-yr«l 0 2(i-ec7)±TO 

±3sansttii ioi. Tffiasitt^ 1 o 3{±«!icob» 

®&mi 0 1 W±fc«<y)j£V^KlUSfiiJbfflKttlHl 0 7 
2rffl^l>. lEMK-y h'con>f;H 0 9fc«»£8iU IE 
H^y HA>^«^cj:OiBfia«*l 1 0{CiS»$*i 

[0029] 09(i08^ieHK7 F«5»*±*»6Jlfc 
* . -LSWKttM 1 0 7 \m±M£W&)±m 

*t * . ^ /n o 9 iwmcotBK o -fmwt&m i 
x*5*)mo-v3 2izmm3 lx-mmztix^z. 

±as^-^FJSl0 8(iTSi«ttlKk^St>WT. b5^ 
m< «y ritl02»(C« LT . -e«0«SStT«S5« 

[ 0 0 3 0 ] 0 1 0tt*JK*0K«?l4»JBffl««^-5r 

m^tzm^commmmimx'h h . 

[003 1 ] *mic?>MR-tyy-it. iivX, *y 5 -y 
^c0j:3^aflJ=5:S«4 3O±lc. ««3SKtt«c<0»l 
Kttfl4 5 , #Bttt&BB2 1 . &t^S«tt«c^2ffi 
ttS 2 2 *tt«S*fcflBiT*4 . %lStt«4 5&l^2 

2ti. mxtfmaztix\>^*a>Gi*. m«<mitn\ft 

* { ^9 0S<Oft®H^=fl:SJ:3t-ri». $^>t. §S2fia 

«yi 2 2 o»flarMii . mtmfcommfo bmuft 
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tttt^m i mm a 5 comit^mm 2 wMnetm 

|6]fc*tLT9 0K«vvO>4. 9ttQ3*ifcBJMc»j6L 

"C m 1 bm 4 5 KBHfc0iK#£ tsww 4 . 

[0032] *HifeWc*5(t43$ 1 E8tt«4 5 , 
&m 2 1 , 31 2 BM 2 2 &tfR33!«ttfl£« 2 3 (4f& 

WmWM4 7fcaiCo, t Cr 9 Pt 

j. Co8 0 Cr 8 PMZrO 2 )3S?£fflV>!> 

0 1 6 OK^&tggtt0K:&(t&& 1 S81±JI4 5 fcSS 
2&ttl2 2(=ffl^-r4ISfliJ£££U **i£><OH#2r 

C0033] ^mmxim.mmwm 1 ®tt®4 

5MfJffatl:. 0R(4\ Ta, Ru, XliCrV 
4. TfiW2 4 B(Wi. 

t'*4 . ttuimmmz* ixi&m&wa 2 1 
S^nnx*— ^JB^jfOffl-f 4 £ t hfrhx-h 

4. 3£fc^CJ:4«»**ht*4fcat>fc:. TSfll 

ttiwsysa* 1 J: v TWiui&a x 0 izwsmt 
iHcwcao, z^mmum<wteto* rum 

2 414^T'£>4. 

[ 0 0 3 4 ] m 1 E8ttl4 5 (4, KH(CWO*rtfc* 
-OF* 4 y*t® tftfif$ * 4 t^cmH^lZJ U TA 

BHBB4 7J4. RS3fiStt«»9SiettJI4 5<^8SO 
SWfcSltLTH*. «fBft«ffi«4 7^)«fb5riftltt, 

[00 35] RSS»ttS^»15BittJB4 5ttlS3<?)flitt 

iztmz-txmzv&zttfxz. &m%mjMw* 

<0$82Kttfl2 2<08Mt»i*i*HJES*4fcftfc:fflv^ 
*t4R&HttJ12 3 4. 9 i>+^tM=5r4yn.y^y^S 
*£Wf4i><0#&V>. 

[0036] mz. mm. Taoj dfcwsifcotm 

[00 37] 01 1(401 0^mM9bftlUI2 1. 182 
Stti 2 2 2UlKBttttfMI 2 3 0>*BHcfUT»jS L 

fc*»«<oat^jaawRJH t *«iaT4i8rc. atra*? 
^* ha^A- 7 ? u vrsmzx f) &.T<r>£ 0 izftm 

Ltz. T)Vdy3 $ 'J h-;l/CO#ffl^+tT. 1 5 
'J . W&3 4 y+co-ty $ -y 7X^tcOT<0*m£JI 
iHMLTfWU:. xtUfVvyf-Yvhb LX 



K ?oA-5 0at%7y#><7)&:?-y:/h£ffl^ 

tiyf-y-v v^zmmtmcn i *yf^i«f-srr*E 
fit. f-yr«?)»*«Hnifc4v^4a^S«4C:i:'e«i« 
£SSU:. 4fc, i«tUCo-Fe-N iJl 
£#4fc#(4:m7H^->-'v h±(c^ -/^/k &<01 

•fe y+fw+ -/ 7*wm Lximzm& Ltz . 

[0 0 38] MRU* ^-y7h5:ilUc*y- 
AKSSrffl^TMtf fftfc<t f 3 0 O e cOiS^Sra 
[ 0 0 3 9 ] 0 1 2 (4 . m&ktttmWSii.^ 

•y vim^tem%T < x^wn-mm. fans* 

WimSSt^v H 4 0(4 A 1 2 03^^*^^:4X7^ 

wzm^hii, Avyv)V5 2X'mcfh%zm&&tt 

4»BfflKil^-y H4 0 lz£ OK^ajStlfclftm^. 
IM^-(4 . £&H£@#Xmi* 5 5 (c J: -> Tfl^SftS 
$ix4. 

[ o o 4 o ] 0 1 3 (40 1 1 iztjk Lmmn±tttim^ 
••/vzm^tzm%T4A?$iWoimmxbi. imm 
^mssm^y K2 o utt-fxmte-f&tmi&to 
2MX&&W&T < A?v>±.x^-y m j mk#>im2 o 
2iz£*)sm®;#2 0 3±x<7>Q.wtimwzti. sam 
nnmstm^y k 2 o i (4S4ft^«ia^ 2 0 4 fc m 
mztix^i. 

DC^-^, ffi*B£#£3i*. ^K l )-r4^<0E^ 

i.4^S«0fiS^ft^g. W*>, 7?f a x-n^ 

7^;^=5:t'*^^4. 7?fax-;(t Jf-v 

WS*>f>^0. -■K'fxn>f;^-^(4--K'fx 
?A)V, -7^>xh*^^r4. ^tiA.co0T'(4. PI-W 
EHEWt 8 KcwmT < x ? £Rf#K ^IKOiEttSA 

[0 04 2] fia^.T^X?(4^ffifi$R B AX *nooA 
CAT, M4 L<(45 0 AOT^ffl1t^if^«=fc-r 
4. 58^r-fX?<4, MttSfluofSBtcKSifiRS&tcJ: 
r>T«S«EIMi*««LTft4. (Smia^(4!Ktt5i)S 

iKOKff(40.5wm OTT'J>4^t'. H!ttS«c<0«[f 
tt*<-5-044iefi®0^ffitttLTRBftSn4. «^ 
M^flctt. *®ffl§R HM tflOOAWT*)*,*) 
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[ 0 0 4 3 3 4*. «ttR*WP£fcfr 
<i. RHtcRfttitl, fifc«Jl£R{tS*\ *iB*IWk 
SHRb-riMmtl". 4*. RRRttR*>ttffl*i 

H4 u*. a-rsc k o . QmmmcomiKVitf 

[0044] dOJ: 3fcRRt^U!**!JifcJ: *£ 
40MHz BLhOWBIWIWrfc - 5 0 d BHjg<0 

[0045] xmmmizitu* . &mM!&mztt ix 
i>. nft&mix'i+ftiztism&x'bt). *t<t& 

fi&Svf 4 X? 4 0 0 Orpm ULL^T-:/*<0ig>$$6j&, 7 

^•kxi«a^«B. a#s««t&*k. M^ttffl^jgtt 

-byW#^S^fc*^HISIMSt LT3Gb/in 

2 lilt k <?>®&t * * ? iHtfti & *i * t a a . 
[004 6] imm2) mi A\tm3\zrttximst 
vTm 1 7 * itiximoum 1 1 kr^sa 
ttR i 5 i: *mti&mfmm85i^v Y<mmmx-h 

m&m siMfcitzmx-hh. 

[0047] *LT, TffiS&ttRii. -^SUiffifc^ 
[0048] 4*. TffiSlffittRtt. *<0b7-y?©T 

[00491 4*. T®m.mi. rmmmx o t 
[00503 *n^oT^a5mffii(iia«is^^jg 

1.5 ^X9J^^o*«ttffl»»fe«rO, IMBfto* 

[0051] mm/m. 1 6&trrisas«ttR 1 su 
s.\^zmL^hy^mi^Lx^t. mi±.um.® 

[00 52] (£11013) HI 5imt<®3lZitlX 
IW&vmSSX* -y 7® 1 7 LT±««ttR 1 1 k 
TSTC&ttRl 5 k arRifcfMWWs? H^IWCft 

•y-rmzmsmss.*-* vrattxtsems^ * 
w&th^mzm^mmmzmnwmBdfmi 



Tm.^zTmmm&Bfiz itz i>cox'hh . 

[0 0 5 3 3 4*. mtl±.%i&mft®RlSTffimB.&® 

ii*con±wiz¥mmwmmii±.m!ift®RxrF® 
Bmmcomim&zx vzrzu-r&mx'tvmwm 

[0054] Wiz . wRimm^m&xnmmiem 

[0055] zix. imummm&trrwasm 

x&imwizma&tthnx'hh. *9&wwiT» 
ma® i 5 te±.m&® 1 1 osts j: o *>r *«aj $ 

[ o o 5 6 ] 4*. mis±mm.amRx/rmm.m 

m^^mm<^y^-^mx*)i>m\>>mx'it3& 

[ 0 0 5 7 ] S£. lyl^JSMttM&JTF^affiM 
iZ5.^lz*tl^hy >?mttlX^&. mittm.\t 

®RxM&&tmmt:®&i'-'i> vt&mi'-fr h 
mimi hy *)i>fc^mtt i. Mie±«e 

Kli^il^BSttJit J: ^xmfcthZttfX'Zh. 
[0058] 

le^lSW^^iaiifflJS^B^'vyH^t^ti. ffiiaii 

S5JS4 g b /in^ jat^aaiESii^awiiifiT* h 

[Hi ] ^-^yyi^mmm^-y h^±® 
[02] ssceflK-y Y<mmiizm.%wfrb!im 

[03] atmie^K y H^J?±ffi{C**^iS*^£*ISf 
H0. 

[04 3 aEmieilK y HJJB^jafcJJBKttJRkJJI 

[05 3 88\feiiK-y H±iB*»fejlfc±«attai:±« 

[06 ] IKmiEMK-y H±H*»4>JW:±«attKi:JJB 

[07 3 (H) k^-WN'-yNy^ (t) k^W^S: 
7F-r«0. 

[08 3 fe£*B£#SfM58$^-y H«S^HBfffi^m0. 
[09 3 leSfflfUSiS^-y FtVFfflH. 
[0103 m^Ct5ft*SK5v^'y HO«HI*«:*t« 
1S0. 

[0113 ffi^fiiS&^E^^-y H^RttRB. 
[0123 a^f£iiS4SH^ s F®0&t/ilTBii0. 

[0133 ®$mm$mw.<r>mm. 
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[014] SmieilK-y HcoBrffiH. 

1, 11, 10 7---_hgi5fiattffi?. 2. 1 

3. 1 0 6-TgBi'-/l'KI8L 13. 10 9-rM 



/k 16. 1 0 1 -±J|gS&l&tt$L 17. 10 2-^ 

-,7®. is. io3-T«anattit, 40, 201- 

10 8-±«^-/l/K«. 



[HI 3 



[02] 



a 2 



«Tv» 



Pu 



3-t- 




[03] 

[04] 

si 3 




100 



i 
» 
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[012] 

[010] 

a 12 
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[Hll 3] 



[014] 




0 14 




115] 



El 15 
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